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OMADA A

Na lÔsete ta parak�tw jèmata:

Jèma 1o:(3 mon�dec)
'Estw to prìblhma grammikoÔ programmatismoÔ (p.g.p.): megistopoÐhsh thc z(x) :=

cT x gia x ∈ Mn×1, upì touc periorismoÔc Ax = b kai x ≥ 0, ìpou A ≡ [P1 . . . Pn] ∈
Mm×n, Pj ∈ Mm×1, gia j = 1, . . . , n, b ∈ Mm×1 kai c ∈ Mn×1. Upojètoume ìti oi m
pr¸tec st lec P1, . . . , Pm tou A eÐnai grammik� anex�rthta dianÔsmata opìte apoteloÔn
b�sh tou dianusmatikoÔ q¸rou Mm×1. Onom�zoume B := {P1, . . . , Pm} aut  th b�sh,
opìte opoiad pote st lh Pj, j = 1, . . . , n, tou pÐnaka A mporeÐ na grafeÐ san grammikìc
sunduasmìc twn stoiqeÐwn thc b�shc:

Pj =
m∑

i=1

xijPi, j = 1, . . . , n. (1)

gia k�poia xij ∈ R.
(a) OrÐzoume mia nèa b�sh B′ := {P1, . . . , Pi∗−1, Pj∗ , Pi∗+1, . . . , Pm} eis�gontac sth B

th st lh Pj∗ gia k�poio j∗ ∈ {m + 1, . . . , n} sth jèsh thc basik c st lhc Pi∗ gia k�poio
i∗ ∈ {1, . . . ,m} tètoio ¸ste xi∗j∗ 6= 0. Na grafoÔn ta dianÔsmata Pj tou A san gram-
mikìc sunduasmìc twn dianusm�twn thc nèac b�shc B′, dhlad  na brejoÔn oi suntelestèc
x′1j, . . . , x

′
mj thc parak�tw sqèshc:

Pj = x′1jP1 + . . . + x′i∗−1 jPi∗−1 j + x′j∗Pj∗ + x′i∗+1 jPi∗+1 j + x′mjPm. (2)

(b) 'Estw 0 ≤ x0 ≡ (x1
0, . . . , x

n
0 ) mia mh ekfulismènh basik  efikt  lÔsh tou parap�nw

p.g.p., dhlad  Ax0 = b. Qrhsimopoi¸ntac th sqèsh (1) na deÐxete ìti gia k�je �llh tuqaÐa

efikt  lÔsh y0 ≡ (y1
0, . . . , y

n
0 )T èqoume:

xi
0 =

n∑
j=1

yj
0 xij, i = 1, . . . ,m. (3)

(g) 'Estw X ≡ [xij]i,j ∈ Mm×n kai zT ≡ (z1, . . . , zn) := (c1, . . . , cm)X, dhlad  zj =∑m
i=1 xijci. Qrhsimopoi¸ntac th sqèsh (3) na deÐxete ìti

z(x0) = y0
T · z (4)

kai ìti an zj − cj ≥ 0 gia ìla ta j = 1, . . . , n tìte h x0 eÐnai �risth lÔsh.
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Jèma 2o:(4 mon�dec) 'Estw to prìblhma grammikoÔ programmatismoÔ: elaqistopoÐhsh
thc antikeimenik c sun�rthshc −x1 − 4x2 − 3x3 upì touc periorismoÔc

2x1 + 2x2 + x3 ≤ 4

x1 + 2x2 + 2x3 ≤ 6

kai x1, x2, x3 ≥ 0. Na breÐte th bèltisth lÔsh tou parap�nw probl matoc kai thn antÐstoiqh
tim  thc antikeimenik c sun�rthshc. EpÐshc na orÐsete to duðkì prìblhma kai na breÐte th
bèltisth lÔsh tou.

Jèma 3o:(3 mon�dec) 'Estw a ∈ R. Na brejeÐ gia poiec timèc tou a up�rqei �risth lÔsh
sto parak�tw prìblhma grammikoÔ programmatismoÔ kai na upologisteÐ san sun�rthsh tou
a:
megistopoÐhsh thc sun�rthshc 2x1 + 6x2 + 3x3 upì touc periorismoÔc

−3x2 + ax3 ≥ 3

x1 + 5x2 + 2x3 = 4

kai x1, x2, x3 ≥ 0.
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